Advanced NSCLC patients with high IL-6 levels have altered peripheral T cell population and signaling.
High levels of circulating interleukin-6 (IL-6) are associated with a poor prognosis in many types of cancer including non-small cell lung cancer (NSCLC). While the inflammatory cytokine can stimulate the immune system and promote tumor growth, it remains unclear how circulating IL-6 can potentiate a poor prognosis. We hypothesized that a mechanism for IL-6-associated poor prognosis is that these patients would have altered T-cell populations and impaired T-cell signaling. Plasma levels of IL-6 were measured using a Cytometric Bead Array. T-cell populations from Non-small cell lung cancer patients were characterized using surface markers by flow cytometry, and signaling in the T-cell populations were measured by PhosFlow cytometry. We determine that patients with high circulating IL-6 levels had distinct T cell characteristics relative to those with low levels. Patients with high levels of IL-6 had significantly more Treg cells and elevated Programmed cell death protein-1 (PD-1) expression on CD4+, CD8+, Treg, and Th17 cells. These patients also showed impaired signal transducer and activator of transcription-1 (STAT1) signaling upon stimulation with IL-6 and phorbol 12-myristate 13-acetate (PMA), and T-Cells from a healthy donor that were treated for four days with IL-6 displayed a similar muting of STAT signaling, which verified the effect seen in patient samples. This work directly links circulating IL-6 with other poor prognostic indicators, STAT1 and PD-1, and highlights the effects of circulating IL-6 on the immune system. Our data suggest that alteration in T cell populations and function may be a mechanism underlying the poor prognosis seen in NSCLC patients with high IL-6 levels.